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Plasma prealbumin ( thyroxine binding prealbumin) measure- 
ment has recently been suggested as the most sensitive indicator 
of protein-energy nutritional status. To assess i t s  value, the level  
of prealbumin has been measured routinely in more than 3,000 
persons of a l l  ages and both sexes during the course of various nu- 
tritional field surveys conducted in different countries of Wcst 
Africa, on a representative basis. The levels of prealbumin are 
constantly lowered being on an  average 60 to 75 % of' the normal 
level usually observed in developped countries. Albumin and 
prealbumin never correlate signficantly w i t h  weight for height 
values. These results are at variance with th0s.e of other puthors 
but were obtained in a different ecological situation. The two 
proteins are weakly correlated, wi th  a coefficient ranging from 
0.20 to O. 50. Longitudinal data oStained in infants and children, 
in a sample of similar ethnic origin, have shown that prealbumin 
sthibits frequent and ample variations to environmental stimuli 
(food, infections). It therefore seems l ikely that its measurement 
may be useful in longitudinal studies where only the week/or 
month to month variations are real ly relevant, but may lead to 
confusion if used as a sensitive criterion for marginal protein- 
energy deficiency in cross-sectional surveys. 
. 
USEFULNESS OF PLASMA PREALBUMIN -- 
IN NUTRITIONAL SURVEYS -
While the measurement of anthropometric paramsters - mainly weight and 
height - and of plasma albumin concentration were commonly used for the assessment 
of protein-energy malnutrition, Ingenbleek, in  1972, introduced the measurement 
of TBPA - or Thyroxine Binding Prealbumin. 
The first slide shows his classical results : the TBPA levels were very redu- 
ced in malnourished children and rose. steeply with nutritional rehabilitation. 
He later showed - next-slide - the plasma prealbumin values were the 
lowest a t  the time where malnutrition was maximum w i t h  early and ampler variations 
by comparison to albumin. 
His findings were further confirmed by workers in hospital seftings indicating 
that prealbumin was indeed a very sensitive indicator of changes of the proteir 
energy nutritional status according to changes in dietary input. 
Therefore this parameter appeared to comply wi th  the characteristics of 
a good marker of nutritionaistatus, that is to say : sensitivity and response to changes 
in dietary intake, along wi th  easiness of the assayjand since then i t  has been used by 
various investigations in field surveys to detect mild-tomoderate protein-energy 
malnutrition. 
Last year, Ogunshina and Hussain published data from Nigeria - next slide 
w i c h  show that TPBA is wel l  correlated with weight-for-height. It is even slightly 
better to discriminate between normal and mib ly  malnourished and a value of less 
thanq 2 g/l was generally associated with malnutrition. 
However, a report from Bleiberg indicated that very low values of prealbu- 
m i n  are common in Upper-Volta, 
height deficit, suggesting that other factors than protein-or-energy deficiency may 
intervene. 
without any correlation with the weight for 
\Id We have also been intrigued by the fact that prealbum.in was constaay 
lowered in the Sahelian region as shown in the next slide. These are values 
for males, a t  a l l  ages, in a rural 
nourished population from the same country. 
recorded 
part of Senegal by comparison to those OF a we l l  
A5 we have routinely assayed this protein in our various recent nutritional 
surveys in West A.frica, we have observed the following facts : 
I .  
' . 5 .. 'L 
* Firstly i t  appeared ev ident  tha t  e i ther  we igh t  for he ight ,  a lbumin  or 
prea I bum in  are rea I l y  d i f ferent  ind ic  es. 
The nex t  s l i de  shows the absence of  a re la t ionsh ip  between we igh t  for he igh t  and 
a lbumin  - there in  ch i ld ren  from M a l i ,  The cor re la t ion  coe f f i c i en t  i s  non s i g n i f i c a n t .  
Ori the nex t  slide, i t  is evident  tha t  p rea lbumin  i n  the same popu la t ion  shares 
the same absence of a re la t ionship w i t h  we igh t  for  he igh t .  This i s  i n  accord  w i t h  
Ble iberg and a t  var iance w i th  Ogunshina*s data 
F i n a l l y  t h e  next s l ide 
a lbumin  and prealbumin, but the co r re la t i on  c o e f f i c i e n t  i s  not  very  h igh  ; no  more 
than 16 % OF the var iance being exp la ined  i n  a n y  case, 
I 
shows that  there i s  a n  abvious re la t i on  between plasma 
J: Secondly we compared the f requency d is t r ibu t ion  of  these three ind ices i n  
d i f f e ren t  populations. As ind icated on  the next  s l i d e  - here three d i f f e ren t  
populat ions from Senegal, - i t  appears tha t  prealbumin offers ve ry  d i f f e ren t  d i s t r i -  
butions even when weight  for  height and a lbumin  d is t r ibut ion do  not d i f f e r .  
* However, when we looked a t  seasonal differences, that  i s  d i f ferences 
between two  seasonsJ where both food a v a i l a b i l i t y  and energy expendi ture a r e  
d i f ferent ,  as shown on the next  s l ide - 
of prealbumin are not greater than those o f  a lbumin .  
this i s  a n  example i n  M a l i  -, the var ia t ions  
* F ina l l y  w e  measured plasma prealbumin repetedly  i n  infants and  c h i l d r e n  
in the course OF a longi tud ina l  study of the  growth from b i r th  t o  wean ing  age.  
A t y p i c a l  example of a n  ind iv idua l  curve  obained i s  shown on the --- next  s l ide.  
W e  have observed, on a general basis, ample  and sudden var ia t ions of  p rea lbumin  
w i t h  no necessary re la t i on  to  a lbumin  and/or we igh t  - for -he ight  var ia t ions .  
And these var iat ions were h igh l y  nega t i ve l y  cor re la ted  w i t h  a change i n  the l e v e l  
of orosomucol'd, an acute phase reac tan t  p ro te in  w h i c h  i s  considered genera l l y  as  
a good marker of a n  inf lammatory stres. And most of  the t ime these var ia t ions  
were related t o  symptoms of various in fec t ions  : fever, diarrhoea, rash, for  example, 
w h i c h  a r e  rather common in  in fancy  and ch i ldhood.  
It appears therefore that  if there i s  no  doubt  that  prealbumin may decrease 
as a func t i on  of  prote in  energy n u t r i t i o n a l  status, i n  f lammatory stresses may a lso 
be  responsible for the low values osserved.. 
As shown on the next  slide, where mean prealbumin values recorded i n  var ious 
Sahe l ian  regions a re  l isted in  a n  increas ing order, there i s  h igh  co r re la t i on  no t  
o n l y  w i t h  the percentage of c l i n i c a l  ma lnu t r i t i on  but also w i t h  the  c h i l d r e n  
m o r t a l i t y  rate, ma in ly  l inked t o  in fect ious diseases, in  the same regions. 
Then, prealbumin levels re f lec t  more a general  hea l th  status than, spec i f i ca l l y ,  
nu tr i t  iona I stat us. 
- -  -- - 
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Now, what a re  the consequences at tached t o  such low levels of p rea lbumin  ? 
lngenbleek ond others have shown that this prote in  w i c h  carr ies Ret ino l -  
Binding-Protein - i t  sel f  car ry ing  r e t i n o l  - cou ld  be the l i m i t i n g  factor  for v i t a m i n  A 
status. 
As reported on t h e n e x t  slide, w e  have looked a t  the re la t i on  between 
prealbumin and v i t am in  A in adults, - and ch i ldren,  next s l ide - 
I t  confirms that a t  a l l  ages there i s  a t i g h t  l ink between both parameters. 
However, as var ia t ions of prealbumin levels are ample and frequent, i t  i s  
ce r ta in l y  d i f f i c u l t  t o  p red ic t  any  risk o f  v i t a m i n  A de f i c iency  from one s ing le 
measurement ei ther o f  prealbumin, R B P  or v i t a m i n  A for a g i ven  ind i v idua l .  
In ch i l d ren  i n  Mal i ,  as you c a n  see, several  ind iv iduals  had values c lose to  lOug/dl; 
h o w e v s  no  cases of  xerophta lmia have been detected i n  this area. In  fact ,  i t  i s  v e r y  
rare that  a c h i l d  stays on a long t ime  w i t h  a l eve l  of  prealbumin lower  than 10 ug/dl, 
that  i s  t o  say w i th  a risk to  have d e f i c i e n t  
w i thout  being rather deep ly  ma lnourished or very  severely in fected.  
r e t i n o l  l eve l  ( c lose t o  10 ug/dl) 
The last risk evoked by lngenbleek i s  go i ter .  As v i tam in  A i s  necessary fo r  
the synthesis of thyroglobul in ,  a long depression 
A may lead to  a thyrog lobu l in  d e f i c i e n c y  w i c h  may favour the appar i t i on  of  go i te r .  
In  fac t  w e  have seen no l ink between a h igh  frequency of  low values o f  prealbumin 
and a n  increased inc idence of g o i t e r  in the populations surveyed. 
I t  then may be a n  associated factor,  but  ce r ta in l y  not  a n  important one, 
of  prealbumin and there of v i t a m i n  
In conclusion, w e  have found tha t  measurement of prealbumin i s  of  low va lue  in 
ch i l d ren  t o  assess marg ina l  ma lnu t r i t ion  because o f  its sens i t iv i ty  t o  in f lammatory 
stress wh ich  i s  common in these ages. 
I t  may be more useful i n  adults, where inf lammation, as assessed b y  the  measurement 
of orosomucoid seems t o  be less f tequent.  But i t  i s  p robably  more a r e f l e c t  of  a 
metabol ic adaptat ion to  vary ing  food in take  rather than a n  ind ica tor  of  nu t r i t i ona l  
status, s ince very  di f ferent values of prealbumin d o  not  appear t o  influsr-iee, on a 
